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FIG. 10. 
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Casting the structural member in a pre-selected configuration? 



Identifying regions of the structural member having comparatively 
high operational stress. 
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Precipitation hardening the struc tural member. 
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Secured the structural member to prevent movement. 
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Positioning a friction stir welding probe adjacent a region of the 
structural member having a comparatively high operational stress. 



Mixing a region of the structural member having a comparatively 
high operational stress with a rotating friction stir welding probe to 
locally refine the grain structure of the structural member within 
the region of high operational stress to thereby improve the 
strength, toughness and fatique resistance of the structural 

member in the region. 



Inserting a rotating friction stir welding probe through the 
outer surface of the structural member proximate to the region 
of high operational stress to locally refine the grain structure 
of the high stress region. 
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Moving the rotating friction stir welding probe through the 
structural member along a path corresponding to the region of 

high operation al stress. 
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Withdrawing the friction stir welding probe from the outer 
surface of the structural member to thereby define a threaded 
opening at least partially within the region of the structural 
member having a locally refined grain structure after the 

inserting step. 



Machining the structural member to a corresponding pre- 
selected shape and thickness. 
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Machining a threaded opening at least partially within the 
portion of the structural member having a locally 

refined grain structure. 
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Precipitation hardening the structural member. f 



Securing the structural member to other structural members 
to form the frame of an aircraft. 
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FIG. 16. 



